What is Claimed is; 
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1. A semiconductor device comprising a source region, a channel 
region , a drain region , A gate electrode formed on the channel region , 
and a drift region formed between the channel region and the drain 
region , 

wherein the dfcift region is formed shallowly at least below 
the gate electrode put formed deeply in a neighborhood of the drain 
region , 
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!. A semiconductor device comprising: 

a \; St conductivit Y type well region formed in a first 
conduct! vity\type semiconductor substrate; 

a gate electrode formed on the substrate via a gate insulating 

film; 

a first conductivity type body region formed to be adjacent 
to the gate electrode^ 

source region and a channel region 
tivity type body region; 

drain region formed at a position 
kvity type body region; and 
a second conductivity type^drif t region formed shallowly from 
the channel region to the drain Region, at least below the gate 
electrode, and formed deeply in a neighborhood of the drain region. 



a second conduct! 
formed in the first condu 

a second conductivity 
remote from the first 



conducts 
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3. A semiconductor device according to claim 2, wherein the 
second conductivity type drift region isVormed by implanting at 
least two kind second conductivity type ii^mril^^s^^iich have 
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4 different diffusion coefficients and at least one kind first 

5 conductivity type impurity which has a diffusion coefficient 

6 substantially equal to or larger than the diffusion coefficient of 

7 at leatet one kind second conductivity type impurity such that it 

8 is formed by diffusing the second conductivity type impurities into 

9 a deep region by using a difference in the diffusion coefficients 
JLO and is formed shallowly in a neighborhood of the source region by 

11 canceling thk second conductivity type impurities by the first 

12 conductivity tv|gp impurity. 

1 4 . A semiconductor device according to claim 3, wherein the 

2 second conductivity tWpe drift region is formed by implanting an 

3 arsenic ion and a phosphorus ion as the second conductivity type 

4 impurities into an overal\ surface of a region serving as the drift 

5 region and selectively imp0.anting a boron ion as the first 

6 conductivity type impurity o^ly into a region in a neighborhood of 

7 the ^source__r.egion. 

1 5 . A method of manufactun^a semiconductor device including 

2 a first conductivity type well regxis*n formed in a first conductivity 

3 type semiconductor substrate, a garte electrode formed on the 

4 substrate via a gate insulating film, a fiirst conductivity type body 

5 region formed to be adjacent to the gat^^tectrode , a second 

6 conductivity type source region and a ch^S^L region formed in the 

7 first conductivity type body region, a secon^iconductivity type 

8 drain region formed at a position remote from the i^rst conductivity 

9 type body region, and a second conductivity type drxf t v region formed 
1 0 shallowly from the channel region to the drain region ,\at leas t below 
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the gate electarode, and formed deeply in a neighborhood of the drain 
region , 

Y \ 

wherein tne steps of forming the drift region, comprising 
the steps of : 

implanting ftwo kind second conductivity type impurities to 
form a^^econd conductivity type low — concentration layer 
constituting the drd^ft region in the^first conductivity type well 
region in the first conductivity type semiconductor substrate via 
postprocessing; 

implanting selectively the first conductivity type impurity 
into a region located inV neighborhood of the source region; and 

diffusing impuritid&^ander a condition "that a diffusion 
coefficient of the first 'cMiductivity type impurity is set equal 
to or larger than a larger one Af diffusion coefficients, of the second 
conductivity type impurities' 
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6. A method of manufacturing a semiconductor device, 
comprising the steps of : 

ion-implanting two kind second conductivity type impurities 
to form a second conductivity type low concentration layer serving 
as a drift region in a first conductivity type well region in a first 
conductivity type semiconductor substrate vi^a postprocessing; 

forming a LOCOS oxide film by oxidizing selectively a certain 
region on the substrate, and forming the^second conductivity type 

low concentration layer at a relatively ddkp position in the first 

\ \ 

conductivity type well region and on a surfac&layer of the substrate 
by using a difference in diffusion coefficients of two kind second 
conductivity type impurities respectively; 
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ion-implan 
impurity into the 
region via a mask 
substrate so as to 
at the relatively 
region of the source 
conductivity type 

forming a gat 
a gate electrode to 
oxide film, and then 
adjacently to one 
and diffusing the 
is formed to cover 
and 

forming a 
conductivity type 
which are located 
forming region being 
region . 




conductivity type 
substrate of a source forming 
forming region on the 
conductivity type layer formed 
conductivity type well 
diffusion of the first 

substrate, then forming 
insulating film to the LOCOS 
conductivity type body region 
electrode by implanting 
impurity via a mask which 
drain forming region; 

implanting the second 
having opening portions 
region and the drain 
conductivity type body 



7. A method of manufacturing a semiconductor device, 



according to claim 6, wherein the second con^ictivi'ty type low 
concentration layer serving as the drift regio^i is farmed by 
implanting two kind second conductivity type impunities which have 
different diffusion coefficients and the first conductivity type 
impurity which has a diffusion coefficient substantially equal to 
or larger than the diffusion coefficient of one kii^d second 
conductivity type impurity of two kind second conductivity type 
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impurities such that it is 
conductivity type impuritie 
difference in the diffusion 
in a neighborhood of the sour 



^formed by diffusing the second 
a deep region by using a 
cients and also formed shallowly 
region by canceling the second 



conductivity type impurities by\th4 first conductivity type 



impurity. 
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A semiconductor device comprising a first MOS transistor 

2 having aSsource region, a channel region, a drain region, a gate 

3 electrode farmed on the channel region, and a drift region formed 

4 between the cd^mnel region and the drain region, and a second MOS 

5 transistor havifia a source region, a channel region, a drain region, 
and a gate electrc^de formed on the channel region, 

wherein the c^ft^region of the first MOS transistor is 
f ormec^^ at le^^below the gate electrode but formed deeply 

in a neighborhood of the drain region and 



a source/drain region of the second MOS transistor consists 
of a low concentration source-drain region, ^Tii^^oncentration 
source-drain region, andamid&e concentration source/drain region 
whose concentration is higher ttfian that of the low conservation 
source/drain region but lower th^n that of the high concentration 
source/drain region. 
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9. A semiconductor device comprising a first MOS transistor 
and a second MOS transistor formed on \ first conductivity type 
semiconductor substrate; 

wherein the first MOS transistor includes, 

a first conductivity type well region formed in the 
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semiconduct9r substrate, 

l first gate electrode formed on the first conductivity 
type well regiWi via a first gate insulating film, 

a first conductivity type body region formed to be 
adjacent to the rirst gate electrode, 

a sectond conductivity type source region and a channel 
region formed in the first conductivity type body region, 

a secohd conductivity type drain region formed at a 
position remote frcdftthe first conductivity type body region, and 
a second conductivity type drift region formed 
shallowly from the char^^^region to the drain region, at least below 
the gate electrode, and formed deeply in a neighborhood of the drain 
region, and 

wherein the second^MOS transistor includes, 

a second conductivity type well region formed in the 
semiconductor substrate, 

a second gate\ electrode formed on the second 
conductivity type well regiori\ via a second gate insulating film, 
and 

a source/drain region consisting of a low 
concentration source /drain region formed to be adjacent to the 



second gate electrode, a high concentration source/drain region, 
and a middle concentration source/dkain region whose concentration 
is higher than that of the low concentration source/drain region 
but lower than that of the high concentration source/drain region. 



1 10. A semiconductor device according to claim 9, wherein the 

2 first MOS transistor consists of an N-channel LDMOS transistor, and 



34 



the second MOS transistor consists of a P-channel high breakdown 
voltage MOS transistor. 

11. A method of\manufacturing a semiconductor device which 
includes a first MOS traAsistor having a body region in which a source 
region and a channel region are formed, a drain region separated 
from the body region, a gaffe electrode formed on the channel region, 
and a drift region formed ltetween the channel region and the drain 
region, and a second MOS trar^sistor having a source region, a channel 
region, a drain region, and electrode formed on the channel 

region , 

steps of forming a source/drain region of the second MOS 
transistor comprising at least \\same step as the step of forming 
the body region of the first MOSs\Vtransistor . 

\ 

12 . A method of manufacturing a semiconductor device , 
according to claim 11, wherein the steAof forming the source/drain 
region of the second MOS transistor has^t least a same step as the 
step of forming the drift region. 



13. A method of manufacturing a \teemi conductor device 
according to claim 11, in which a first MOS tr^Vsistor and a second 




semi conductor 



MOS transistor are formed on a first conductivil 
substrate, comprising the steps of: 

ion-implanting two kind second conductivity type inpurities 
having a different diffusion coefficient via a maik\hich has an 
opening portion over a part of a first conductivity twewell region 
on a first conductivity type semiconductor substrate \>n which the 
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9 first conductivity tyjaelwell region and a second conductivity type 

10 well region are formed\\ 

11 forming an oxidataWi resisting film in a certain region on 

12 the substrate, then formi'rta a LOCOS oxide film by oxidizing 

13 selectively the substrate whsLle using the oxidation resisting film 

14 as a mask, and forming second\conductivity type low concentration 

15 layers at a relatively deep position in the first conductivity type 

16 well region and on a surface Wyer of the substrate by using a 

17 difference in diffusion coeff ibi^ents of two kind second 

18 conductivity type impurities respectively; 

19 ion-implanting and diffusir^j^a first conductivity type 

2 0 impurity into a source forming regioi^in the first conductivity type 

21 well region and the surface layer of the substrate in a source/drain 

22 forming region in the second conductivity type well region via a 

23 mask, which has opening portions over the source forming region in 

24 the first conductivity type well region a!^the source/drain forming 
2 5 region in the second conductivity type well\ region, so as to cancel 
2 6 the second conductivity type layer formea at the relatively deep 
2 7 position in the source forming region in the^first conductivity type 
2 8 well region by a diffusion of the first condi^cti^rity type impurity 

2 9 and to form a first conductivity type sourc^draon region in the 

3 0 source/drain forming region in the second conductivity type well 

31 region; Vi \ 

32 forming a first gate insulating film in a^regior\other than 
3 3 the IOCOS oxide film on the first conductivity type well region, 
3 4 and forming a second gate insulating film in a region other than 
3 5 the LOCOS oxide film on the second conductivity ty^e well region; 
3 6 forming a first gate electrode and a second gate electrode 
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ductivity type well region, so as to form 



on the first ^Pte insulating film and the second gate insulating 
film respectively; 

ion-implanMng and \dif fusing the first conductivity type 
impurity via a maskL which \covers the first gate electrode in the 
first conductivity 1 V pe wel ^ region and the drain forming region 
and has an opening portion over a part of the source/drain forming 
region on the second 

a first conductivity typ^body region adjacently to one end portion 
of the first gate electrode and to form a second first conductivity 
type source/drain region ii^ a region separated from the second gate 

$ \ 

forming a first second conductivity type source region by 
implanting the second conductivity type impurities via a mask having 
an opening portion located ov&r the source forming region in the 

first conductivity type well region ;\ 

\ X 

forming sidewall spacer films on side wall portions of the 

\ \ 

first gate electrode and the secondvgate electrode, and then forming 
a second first conductivity type so\rce/dr^ain region by inplanting 
the first conductivity type inpurity\ via a\mask having an opening 
portion located over the source/draiiAforming region in the first 



electrode ; 



conductivity type well region; and 
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forming a third first conductivity^ type source/drain region 

by implanting the first conductivity type mpurity^via a mask having 

at least an opening portion, which is smaller than the second first 

conductivity type source/drain region, lodiated ov^r the second 

conductivity type well region. 



14 . A method of manufacturing a semiconductor device 
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2 according to claim wherein the second conductivity type low 

3 concentration layer ife^f ormed by utilizing a difference in diffusion 

4 coefficients between two type second conductivity type impurities 

5 having a different diffusion coefficient and the first conductivity 

6 impurity having a diffusion coefficient which is almost equal to 

7 or larger than a diffusion coefficient of one of the second 

8 conductivity type impurities. 

±\ 

1 15. A method of manufacturing a semiconductor device 

according to claim 13, wherein concentration of the second first 

3 conductivity type sourc^/drain\i:egion is set to a middle 

4 concentration which is high^^pian a concentration of the first 

5 conductivity type sourc^/dralra region but lower than a 

6 concentration of the third fiflst conductivity type source/drain 

7 region. ^ \ 

1 16. A method of manufacturing a semiconductor device 

2 according to claim 11, wherein the\ first M&S transistor consists 

3 of an N-channel LDMOS transistor, knd the second MOS transistor 

4 consists of a P-channel high breakdown voltag^> MOS transistor. 

1 17. A semiconductor device according to claim 1, wherein the 

2 semiconductor device is arranged in plural via a element isolation 
< 3^ f i lm , and " V 

4 a channel stopper layer is formed under the element isolation 

5 film. V 

1 18. A method of manufacturing a Vsemi conductor device 
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2 according to claim 6, further comprising the steps of: 

3 ion-implantira two kind second conductivity type iirpurities 

4 to form the second con<mactivi ty type low concentration layer serving 

5 as the drift region irA the first conductivity type well region in 

6 the first conductivity^ type semiconductor substrate via 

7 postprocessing; V\ 

8 forming an oxidation resisting film on the substrate, and 

9 then ion-implanting the first conductivity type impurity into a 
0 surface of the substrate via a mask which is formed to cover the 

11 oxidation resisting film; v\ 

12 forming a first lOCO^^^de film and a second LOCOS oxide 

13 film by oxidizing selectively (tei^tain regions on the substrate while 

14 using the oxidation resisting film as a mask, and forming the second 

15 conductivity type low concentration layer at a relatively deep 

1 6 position in the first conductivity/ tyi^e well region and on a surface 

17 layer of the substrate respectively by using a difference in 

18 diffusion coefficients of two kiral second conductivity type 

19 impurities, and then forming a channeAstopper layer under the 
2 0 second LOCOS oxide film; ^ \ 

21 ion-implanting and diffusing the f^rst conductivity type 

22 impurity into the surface layer of t±L substrate in the source 

23 forming region via a mask which is formedan th^drain forming region 

24 on the substrate so as to cancel the second conductivity type layer 

25 formed at the relatively deep position i\ the first conductivity 
2 6 type well region in the source forming region by the diffusion of 

27 the first conductivity type impurity; \ 

28 forming the gate insulating film in awregion other than the 
2 9 first LOCOS oxide film and the second LOCOs\oxide fi£Lm on the 
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substrate, then forming the gate electrode to extend from the gate 
insulating film to the ^|* st LOCOS oxide film, and then forming the 
first conductivity type $pdy region adjacently to one end portion 
of the gate electrode by^^O^iting and diffusing the first 
conductivity type impurity W^Wf mask which is formed to cover the 
gate electrode and the draim forming region; and 

forming the source/draAi region by implanting the second 
conductivity type impurities v$a a mask having opening portions 
which are located over the sour* forming region and the drain 
forming region formed in the f irst\conductivity type body region. 
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